Exhaustion of functional stem cells in tissues may be caused by the effects of aging and stem cell senescence, which may ultimately lead to decreased rejuvenation and increased age progression. Adipose tissues and mature adipocytes may become dysfunctional and acquire a proinflammatory, senescent-like phenotype with aging, but the influence of the aging process on adipose stem cells is not well understood. Mice deficient in Zmpste24 (Zmpste24 -/-or Z24 -/-), a zinc metalloproteinase involved in the formation of mature lamin A for the nuclear membrane, demonstrate premature onset of age-related changes and have been studied as a model for human Hutchinson-Gilford Progeria Syndrome (HGPS). Using this mouse model, our current study is focused on investigating the characteristics and rejuvenative potential of ASCs from Z24 -/-premature mice in vitro with implications for regenerative medicine.
PURPOSE:
Exhaustion of functional stem cells in tissues may be caused by the effects of aging and stem cell senescence, which may ultimately lead to decreased rejuvenation and increased age progression. Adipose tissues and mature adipocytes may become dysfunctional and acquire a proinflammatory, senescent-like phenotype with aging, but the influence of the aging process on adipose stem cells is not well understood. Mice deficient in Zmpste24 (Zmpste24 -/-or Z24 -/- ), a zinc metalloproteinase involved in the formation of mature lamin A for the nuclear membrane, demonstrate premature onset of age-related changes and have been studied as a model for human Hutchinson-Gilford Progeria Syndrome (HGPS) . Using this mouse model, our current study is focused on investigating the characteristics and rejuvenative potential of ASCs from Z24 -/-premature mice in vitro with implications for regenerative medicine.
METHODS:
Subcutaneous adipose tissues were harvested from Z24
-/-and age-matched wild-type (WT) control mice and adipose tissue was minced, enzymatically digested for 1 hr at 37°C and ASCs were separated by centrifugation. ASCs were cultured in adipocyte growth medium. We compared the culture characteristics of Z24 -/-and WT (wildtype) ASCs, and performed qPCR to determine senescence and quiescent properties of ASCs. Co-cultured ASCs with muscle progenitor cells (MPCs) in a Transwell system for 2 days to determine the potential influence of Z24 -/-ASCs on Z24 -/-muscle progenitor cells and eventual rescuing and rejuvenation of defective phenotypes.
RESULTS: Z24
-/-ASCs grew much slower rate than WT ASCs, but cell senescence-associated β-galactosidase (SA-β-Gal) staining showed <5% in Z24 -/-ASCs. RT-qPCR results showed mTORC1 (cell senescence-promoting factor) down-regulation and p21 (negative cell cycle regulator) upregulation with decreased proliferation potential of Z24 -/-ASCs. These results suggest that Z24 -/-ASCs are more quiescent but not more senescent. Furthermore, TGF-β1expression was upregulated and pro-inflammatory factors PURPOSE: Bone substitutes have many applications in craniofacial surgery, yet current biomaterials remain limited. Hyperelastic bone (HB) is a composite of familiar materials, hydroxyapatite and poly-co-glycolide, with fundamentally unique physical and biocompatibility properties conferred by 3D-printing. Previously shown to induce osteogenic differentiation in vitro, this study aimed to characterize the osteoregenerative capacity of HB in a rat critical sized calvarial defect.
METHODS:
Hyperelastic bone scaffolds comprised of 90%vol hydroxyapatite and 10%vol PLG and porous "fluffy" PLGA (f-PLGA) scaffolds were fabricated by direct ink writing (200-micron nozzle, 250-micron spacing, 120-degree offset). The 8-mm diameter by 0.6-mm scaffolds were implanted into 8-mm diameter critical sized calvarial defects in rats. Controls included an empty defect and replacement of the autologous bone disc. The animals were PSRC Abstract Supplement
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sacrificed with Microfil infusion at 8 and 12 weeks postoperatively. Skulls were analyzed by histology and microcomputed tomography (micro-CT).
RESULTS:
Negative controls showed incomplete healing at 8 and 12 weeks. Positive autologous bone controls showed interdigitating bone processes at defect margins at 8 and 12 weeks. Hydroxyapatite-free f-PLGA scaffolds healed primarily with fibrous tissue and membranous cellular components within the scaffold at both timepoints. HB scaffolds contained fibrous tissue and membranous cellular components within the scaffold at 8 weeks and new bone formation at the defect margins at 12 weeks. Mineralized bone matrix was visualized by micro-CT.
CONCLUSION:
HB is capable of inducing bone formation in vivo in rats without the addition of exogenous growth factors or cells. 3D-printed hyperelastic bone has the potential to be a customizable, inexpensive, osteoconductive bone substitute. PURPOSE: Impaired wound healing is a well-known complication of type II diabetes mellitus (TIIDM). While TIIDM is considered a risk factor for surgery, the extent to which it affects outcomes in hernia repair, specifically as it relates to wound healing, remains unknown. Furthermore, pre-diabetes (HbA1c 5.7-6.4%) is a growing epidemic of impaired glucose tolerance that has been largely overlooked in surgery. We present a retrospective comparison of outcomes and complications between these groups following ventral hernia repair, with and without abdominal wall reconstruction (AWR), and between plastic surgeons and general surgeons.
METHODS:
A retrospective review was performed of patients who underwent ventral hernia repair over a 2-year period at a single institution. Patient demographics, operative details, and surgical outcomes were analyzed between groups. Student t-tests, adjusted odds ratios, ROC curves, and linear regression were performed depending on the variable of interest by an independent biostatistician. RESULTS: 399 patients underwent ventral hernia repair during the study period. 59 (14.7%) had TIIDM, and 19 (5%) had pre-diabetes. No differences existed between the three groups with regard to sex, ethnicity, race, age, length of follow-up, emergent or recurrent nature of hernia repair, mesh placement, type of surgical repair (open vs. laparoscopic vs. robotic), or wound class. Patients with pre-diabetes and TIIDM had increased BMI and average ASA score. Even when adjusting for ASA status, patients with TIIDM had significantly greater odds of any complications (OR: 3.848, p=0.002), minor complications (3.726, p=0.001), and wound complications (4.152, p=0.001), regardless of whether AWR was performed or not. Similarly, pre-diabetics had increased odds of minor complications and wound complications (13.256 and 14.829, respectively, p=0.001) when compared to non-diabetic patients, even when adjusting for ASA status. Patients with TIIDM and pre-diabetes both independently had significantly increased hospital readmission rates when compared to non-diabetics (36.1% and 57.1% vs 14.2%, p=0.001). Additionally, length of hospital stay was longer in patients with TIIDM (1.114 days, p=0.018). When the AWR cohort was further stratified by procedures performed by plastic surgery versus those performed by general surgery, there were no differences in hernia recurrence rate or major complications between patients with TIIDM, pre-diabetes, or non-diabetics. However, minor complications and readmission rates were greater in diabetics when plastic surgeons performed the AWR. There were no associations seen between HbA1c values prior to surgery and outcomes in any of the groups.
CONCLUSIONS:
Here, we demonstrate significant surgical outcome disparities in patients with TIIDM and pre-diabetes following hernia repair, regardless of whether AWR was performed or not. Furthermore, when AWR is performed, certain outcomes are dependent on the surgical specialty performing the procedure. These findings underscore the importance
